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Gentlemen, 
Please find enclosed the Old Barrel Area Assessment for the Milam 

Landfill. This document is submitted in accordance with item 4 of 
correspondence from William Child, dated June 25, 1987. 

The hydrogeologic setting of the Old Barrel Area was found to be 
consistent with the findings of both the Contamination Assessment Plan 
and the Comprehensive Remedial Action and Removal Plan. The levels of 
contamination were found to be slightly higher in synthetic compounds 
and the conventional parameters were within expected concentrations. 

The Old Barrel Area Assessment recommendations are also consistent 
with the recommendations from the Comprehensive Remedial Action and 
Removal Plan as listed below: 

1. Minimize Infiltration 
2. Leachate Extraction 

Minimizing infiltration has been a goal since Waste Management acquired 
the site. Final cover is placed and vegetation established over the Old 
Barrel Area of the site. The Old Barrel Area Assessment recommends 
leachate extraction in two key areas, described as the "long pond" and 
the "horseshoe berm" areas. One leachate extraction well, LE-11, was 
previously constructed in the long pond area. The recommendations from 
the Old Barrel Area Assessment are about 75% inplace. Construction of 
the leachate extraction well in the horseshoe berm area can be 
accomplished within 30 days upon your approval. 

Should any questions arise or clarification be needed regarding 
this matter, please call me at (618) 271-6788. 

Very truly yours, 

Glenn A. O'BryaW^P.E. 
District Engineer 

cc: Dick Houpt 
Richard Kogler 
Gerard Hamblin 



TABLE OF CONTENTS 
PAGE NUMBER 

1.0 INTRODUCTION. 

1.1 Background 1 
1.2 Purpose and Scope 1 

2.0 DELINEATION OF DISPOSAL AREA 3 

2.1 Aerial Photographs 3 
2.2 lEPA Records 5 
2.3 Summary of Drum Di sposal Methods 6 

3.0 RESULTS OF INVESTIGATION 7 

3.1 Hydrogeol ogy 7 
3.2 Additional Monitoring Wells 8 
3.3 Geologic Cross-Sections in the Barrel Area Vicinity 9 
3.4 Sampling Results for the New Monitoring Wells 9 

4.0 IMPACT ASSESSMENT 14 

4.1 Definition of the Problem 14 
4.2 Summary of the Hydrogeologic Setting 14 
4.3 Synthesis of Problem and Hydrogeologic Setting 15 

5.0 CONCLUSIONS AND RECOMMENDATIONS 16 

5.1 Evaluation of Possible Remedial Measures 16 

5.1.1 Source Control 16 

5.1.1.1 Removal 16 

5.1.1.2 Barriers 16 

5.1.2 Groundwater Control s 16 

5.1.2.1 Perimeter Containment 16 
5.1.2.2 Hydrodynamic Controls 17 
5.1.2.3 Withdrawal and Treatment of Groundwater 17 

5.2 Recommendations for Remediation 18 

6.0 REFERENCES 19 



TABLE OF CONTENTS 
(Cont inued) 

APPENDICES 

A. lEPA Correspondence 

B. Boring Logs and Monitoring Wells Specifications 

C. Sampling Results in Vicinity Wells 

D. Typicals for Leachate Removal Wells 



LIST OF TABLES 

TABLE PAGE NUMBER 

1 Summary of Available Aerial Photographs 4 

2 VOC Occurrence Matrix 10 

3 Summary of Groundwater Levels in Vicinity of Barrel Area 12 

4 Sampling Results in Vicinity of Barrel Area 13 

LIST OF FIGURES 

1 Site Location Map 

2 Lateral Boundaries of Barrel Burial Area 

3 Contour Map of Barrel Area on April 20, 1969 

4 Contour Map of Barrel Area on March 30, 1971 

5 Contour Map of Barrel Area on May 4, 1973 

6 Geologic Cross Section A-A 

7 Geologic Cross Section B-B 



I 
I 
y 

I 
I 

I 
I 

I 

B 
B 
B 
& 

B 

1.0 INTRODUCTION 

1.1 Background 

The Milam Sanitary Landfill is operated by Waste Management Inc. (WMI) of 
Illinois. It is located in St. Clair County, Illinois in Section 5, T2N, 
R9W, approximately 2.6 miles east of the Mississippi River and one mile north 
of East St. Louis. The landfill consists of two filled areas, the 104-acre 
Old Milam Landfill and the approximately 60-acre New Milam Landfill , 
(Figure 1). 

Old Milam was operated as a landfill until 1976; landfilling was permitted 
and initiated at New Milam coincident with the closing of Old Milam in 1976. 
Records indicate that prior to constructing new Milam Landfill, a part of the 
northwest section of New Milam had been used to store, handle, and bury 
barrels and drummed wastes. 

— This assessment of the Barrel Area at the Milam Sanitary Landfill was 
Q prepared as a supplement to the Comprehensive Remedial Action and Removal 

Plan (CRARP), dated November, 1986. The assessment was conducted in 
H accordance with the Illinois Environmental Protection Agency (lEPA) letters 
.̂:j dated June 25, 1987 and August 13, 1987. The letters are included in 

Appendix A. 

1.2 Purpose and Scope 

In the June and August letters, the lEPA required: 

0 Three additional monitoring wells be installed in the 
vicinity of the Barrel Area; 

0 Three twice-monthly sampling events of the new monitoring 
wells; and 

I 

0 An assessment of the groundwater in the Barrel Area, 
including plans for remediation and/or containment. 

The three specified monitoring wells were installed in August and 
September, 1987. The boring logs and well construction details are included 
in Appendix B. Twice monthly sampling was conducted in October 1987 and 



B 
B 

1 

c 
B 
I 
;ul 

n 

1 

B 
B 
B 
B 

MILAM SANITARY LANDFILL 
BARREL AREA ASSESSMENT 
February 29, 1988 
Page 2 of 19 Pages 

November 1987. The sampling results are included in Appendix C. Three 
additional sampling events are being conducted in February, and March 1988 in 
conjunction with quarterly sampling of the other site monitoring wells. 

The purpose of this report was to complete the third listed point above, to 
conduct an assessment of the groundwater in the Barrel Area and recommend 

•

practical remediation. The report is organized into six main sections. 
Section 2.0 describes the methodologies used to determine the location and 
size of the area affected by drum handling and burial at the site. In 

n Section 3.0, the water water level data and sampling results are compiled in 
*• the context of the known geologic and hydrogeologic conditions at the site. 

In Section 4.0, the new data is synthesized to assess the nature of the 
I groundwater impact resulting from the barrel area. In Section 5.0, several 

remedial alternatives are reviewed and assessed and recommendations are made 

•

concerning a practical and effective approach to remediation. References are 
listed in Section 6.0. 

B 
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2.0 DELINEATION OF DISPOSAL AREA 

On the basis of observations at the Milam Landfill Site, the lEPA identified 
the northwest part of New Milam Sanitary Landfill as the Barrel Area. A 
critical first step to assessing the Barrel Area was to reconstruct, to the 
best degree possible, the disposal methods employed, the lateral and vertical 
extent of the operation, and the time frame during which the operation took 
place. Figure 2 shows the boundaries of the horizontal extent of barrel 
disposal activity determined by this assessment. Two primary methods of 
investigation were used: evaluation of aerial photographs of the site, and 
collecting information from the lEPA concerning site activities. 

2.1. Aerial Photographs 

The Aerial Photography Summary Record System (APSRS) was used to obtain a 
record of aerial photographs taken in the East St. Louis area. Some 
additional aerial photographs were identified in WMI and lEPA files. The 
available aerial photos taken between 1956 and the present are summarized in 
Table 1. Copies of aerial photographs were obtained for years from the early 
1960's to the late 1970's. These were used to examine the nature and extent 
of disposal activities across the site. They showed that the major activity 
in the Barrel Area started after 1971, and that barrel handling had ceased 
before 1976 when standard sanitary landfilling began. 

Contour maps of the ground surface topography across the Milam site were 
obtained for 1969, 1971, and 1973 from Surdex Corporation, the photographic 
and cartographic company which had stereo pairs of photographs taken during 
the time span which the Barrel Area was active. A stereo pair was 
unavailable for 1975, so it has not been possible to construct a contour map. 

The maps for 1969 (Figure 3) and 1971 (Figure 4) show little change in 
surface topography. In both, the general topography appears to be between 
404 to 408 feet (AMSL). A horseshoe-shaped berm is identifiable encircling a 
250-foot square area adjacent to Old Cahokia Creek. Two areas of standing 
water are identifiable. A small area of standing water, with surface 
elevation of about 407 feet is located inside the horseshoe berm. A larger 
pond oriented north to south shows an elevation of about 405 feet along the 
east side of the berm; hereafter it will be referred to as the long pond. 
These maps indicate that there was no progressive filling activity occurring 
in the area prior to 1971. An access road is apparent along the inside of 
the west arm of the berm in the 1971 photograph. 
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Table 1. Summary of Available Aerial Photographs. 

D»te of 
Photography 

13-Jun-56 
13-Jun-56 
13-Jun-56 
22-Sep-58 
22-Sep-58 
lO-Jan-66 
lO-Jan-66 
04-Hay-66 
04-May-66 
18-May-66 
18-May-66 
22-May-67 
22-May-67 
20-Apr-69 
20-Apr-69 
29-Mar-71 
04-Hay-73 
04-Hay-73 
04-May-73 
06-Apr-75 
06-Apr-75 
08-Apr-77 
09-Apr-77 
07-Apr-78 
07-Apr-78 
07-Apr-78 
04-Aug-80 
04-Auq-80 
23-Sep-81 
23-Sep-81 
25-Mar-83 
25-Mar-83 
28-Jan-85 
28-Jan-85 
28-Jan-85 
28-Jan-85 
20-Apr-87 

PR-

P # 

"'so""' 
50 
50 

PR-223 
PR-223 
PR-1157 
PR-1157 

453 
453 

PR-1215 
1215 
477 
477 
548 
548 
625 
738 
738 
738 
793 
793 
864 
864 
2760 
•2760 

R-2760 
R-3277 
R-3277 
R-3406 
R-3406 

1026 
1026 
3809 
-3809 
•3809 

R-3809 
1134 

R-
R-

R-
R-
R-

130 
131 
132 
4 
5 
1 

32 
100 
145 
6 
7 

38 
69. 
100 
123 
182 
128 
127 
101 
256 
218 
249 
18 

143 
144 
145 
2 
3 
5 
6 

41 
74 
8 
9 
10 
11 
12 

Scale Source Area Shown 

WMI Milam area not shown 
WMI Both-pre landfill 
WMI Both-pre landfill 

1:9600 WMI Milam area not shown 
1:9600 WMI Milam area not shown 
1:24000 WMI Milam area not shown 
1:24000 WMI Both Old and New Milam 

WMI Both Old and New Milam 
WMI Milam area not shown 

1:24000 WMI Both Old and New Milam 
1:24000 WMI Both Old and New Milam 

SUROEX Both Old and New Milam 
SURDEX Both Old and New Milam 
SURDEX New Milam and east part Old Milam 
SURDEX Both Old and New Milam 

2000 SURDEX Both Old and New Milam 
2000 SURDEX Too far south, Milam not shown 
2000 SUROEX Old and New Milam in center 
2000 SURDEX Too far west, Milam not shown 
2000 SURDEX Only Old Milam is on Photo 
2000 SURDEX Barrel Area at upper edge 
2000 SURDEX Barrel Area at upper edge 
2000 SURDEX Old Milam and most of Barrel Area 
14400 WMI Old Milam and west New Milam 
14400 WMI Both Old and New Milam 
14400 WMI Both Old and New Milam 
14400 IL.DOT Too far west, Milam not shown 
14400 IL.DOT Too far west, Milara not shown 
9600 IL.DOT Too far west, Milam not shown 
9600 IL.DOT Too far west, Milam not shown 
2000 SURDEX Barrel Area at right edge 
2000 SUROEX Both Old and New Milam 
7200 IiL.DOT South Old Milam only 
7200 IL.DOT South part of Old and New Milam 
7200 IL.DOT New Milam only 
7200 IL.DOT East part of New Milam 
2900 SURDEX New Milam 
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In the 1973 map (Figure 5), the long pond is still Identifiable, but the 
horseshoe berm appears to have been broken down, and there appear to be some 
small areas of infilling inside the berm. Several small areas of standing 
water are evident, and the access road is still apparent. The single aerial 
photograph available of the Barrel Area for 1975 shows light soil color in 
the Barrel Area, indicative that fresh earth work was occurring. The long 
pond was apparently still in existence. A contour map developed from 1977 
aerial photographs indicates that landfilling had progressed on top of the 
Barrel Area. 

2.2 I EPA Records 

Visits were made to the Regional lEPA office in Coninsville and to the lEPA 
offices in Springfield to look at photographs and review files. Disposal 
operations in the Barrel Area were discussed with Mr. Kenneth Mensing, the 
Southwest Regional Manager of the lEPA. Mr. Mensing wrote many of the 
inspection reports and took many photographs of the site between 1973 and the 
present. I EPA representatives named McCarthy, Clark, and Adamson had also 
visited the site and made inspection reports. The following summarizes the 
findings from file review and discussions with Mr. Mensing. 

The I EPA files contained many photographs taken at the Barrel Area between 
May 1973 and August 1974. These show numerous groupings of barrels standing 
at the site on several different dates. The groupings ranged in size from 
several dozen to perhaps a hundred barrels. Many barrels were dented and 
punctured; some photos showed un-sealed barrels lying on their sides with 
liquid and semi-liquid substances leaking out. Barrels were also 
photographed standing in shallow ponded water. 

Reportedly, the Barrel Area started out as a storage area for filled drums; 
later the procedure was to cover the drums. An IEPA report dated 
April 10, 1974 states that the "last of the barrels were buried". However, 
photographs do indicate there was some further barrel activity at the site. 
Photos taken in July 1974 show more barrels standing on the site. A 
photograph taken on August 21, 1974 showed several barrels being hauled in on 
a flat bed trailer. Subsequent photos show empty barrels on the trailer. 

A fire started during the afternoon of August 28, 1973. Drums were 
reportedly exploding. Photographs show several separate areas of burning 
drums and some burning brush. Earth moving equipment was used by site 
operators to bury the burning drums. Approximately 24 hours later, the fire 
was extinguished. 
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lEPA reports Indicate that the drum disposal activities were not continued 
into 1975. WMI records Indicate that the barrel area was capped to prepare 
Phase I of New Milam Landfill. 

2.3 Summary of Drum Disposal Methods 

It would appear that leaking and unsealed barrels were often delivered to the 
site and apparently buried in the Barrel Area. Once at the site, barrels 
were dumped from trucks, and sometimes crushed during covering. On several 
occasions, barrels were emptied onto the ground. During the fire, many 
barrels exploded and the contents burned. 

Given these disposal practices, it is not appropriate to characterize the 
Barrel Area as an area containing intact barrels of waste material. Rather, 
it is likely that the liquid and sludge wastes brought into the site by 
barrel are distributed on the clay liner and Intermingled with debris, 
flattened barrels and cover material. There are probably numerous barrel 
carcasses in varying stages of deformation within the Barrel Area. 
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3.0 RESULTS OF INVESTIGATION 

3.1 Hvdrogeology 

A detailed characterization of the hydrogeology at the Milam Sanitary 
Landfill was presented in the Comprehensive Remedial Action and Removal Plan 
(CRARP). The following summarizes the findings from that Investigation which 
are relevant to the hydrogeologic conditions in the vicinity of the Barrel 
Area. 

The Milam Sanitary Landfill is located within the Mississippi River Valley in 
the physiographic province called the American Bottoms. It is a naturally 
flat region, consisting of the flood plain of the Mississippi River, 
infilling a bedrock valley. The bedrock, between 100 and 120 feet below the 
Milam Sanitary Landfill, is primarily limestone and dolomite of Mississippian 
and Pennsylvanian Age. Although it does contain some interbedded sandstone 
and shale, the rock unit has low permeability and poor water quality, so it 
has not been developed as an important aquifer (Schicht, 1965; p. 8 ) . 

Approximately 100 feet of fining-upward sands and gravels overly the bedrock. 
This sand and gravel deposit is the major groundwater-producing aquifer in 
the American Bottoms; it has been developed primarily for industrial 
purposes. At the New Milam site, 8 to 15 feet of silty clay alluvium cover 
the aquifer across most of the site. This alluvium forms the natural clay 
liner beneath the New Milam landfill. Water levels in the monitoring wells 
which are screened in the aquifer indicate confined aquifer conditions. 

Groundwater elevations measured in site monitoring'wells were used to develop 
potentiometric surface maps and hydraulic gradients for the CRARP. The 
potentiometric surface map Indicated that the groundwater flow beneath the 
Milam Landfill is to the west southwest. The horizontal gradient of beneath 
the landfill as a whole was found to be approximately 0.0003 foot/foot. The 
gradient appeared to be locally steeper, with a value of 0.00055, in the 
region downgradient from the Barrel Area. Although potentiometric head 
values vary several feet throughout the year, the direction and magnitude of 
the gradient remain essentially the same. 

Nested monitoring wells along the south side of the landfill were used to 
evaluate vertical gradients in the aquifer. There appear to be vertically 
downward gradients in the upper 30 to 40 feet of the aquifer, and vertically 
upward gradients from deeper in the aquifer. In general, the vertical 
gradients indicate vertical dispersion is likely to occur within the upper 40 
feet of the aquifer. 
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Hydraulic conductivity (permeability) tests were conducted at six monitoring 
wells in the aquifer (CAP, 1986). These tests showed that the hydraulic 
conductivity increases with depth, which is consistent with the observed 
increasing grain size with depth. Near the top of the aquifer at elevation 
385 feet (MSL) the permeability is approximately 1 x 10-2 cm/sec. Estimated 
permeability values increase to 2.5 x 10"2 cm/sec at elevation 375 feet, and 
to 5 X 10-2 cm/sec at elevation 355 feet. 

Groundwater seepage rates beneath the landfill were calculated from these 
permeability values, the calculated horizontal gradient of 0.00055, and by 
assuming effective porosity of 0.25 for the sand aquifer (EPA, 1987; p. 74). 
Assuming these variables, it is estimated that the horizontal seepage 
velocity in the upper 30 to 40 feet of the aquifer is on the order of 20 to 
100 feet per year beneath the Barrel Area. 

The following leachate levels were measured at leachate wells in the Barrel 
Area during September 1986. Well locations are shown on Figure 2. 

LEACHATE WELL LEACHATE ELEVATION 

L-1 
L-2 
L-6 
LW-6 

Natural groundwater level beneath the Barrel Area is at approximate elevation 
400 feet. At the locations where these leachate elevations mark the top of 
the saturated zone, they represent pressure with the potential to drive 
leachate from the landfill. 

3.2 Additional Monitoring Wells 

The lEPA letters (Appendix A) required the installation and sampling of three 
additional monitoring wells in the vicinity of the Barrel Area. An 
additional monitoring well (G-6D) was nested adjacent to monitoring well 
GEI-6 to sample groundwater at a depth approximately 15 to 25 feet lower than 
the existing well. Another nest of two wells (G-18S and G-18D) was installed 
several hundred feet northwest of GEI-6, along the western boundary of the 
Barrel Area. Locations of the monitoring wells are shown on Figure 2. 
Boring logs and well construction details are presented in Appendix B. 

408 
406. 
430. 
413. 

,5 
,1 
,5 
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3.3 Geologic Cross-Sections in the Barrel Area Vicinity 

Geologic cross-sections were developed to aid in the evaluation of the 
aquifer geometry in the vicinity of the Barrel Area. Section A-A (Figure 6) 
is oriented west to east through the barrel area and Section B-B (Figure 7) 
is oriented generally south to north along Barrel Area. A cross-section 
location map is included on Figure 6. Each section shows the fine sand which 
makes up the upper part of the aquifer and the silty clay confining layer, 
which also acts as the landfill liner. Stick diagrams have been added to 
show the locations of the monitoring well screens and seals. The clay 
thickness decreases to the south and west. Cross-section B-B indicates that 
at both the western extreme and the southern part of New Milam, the clay may 
decrease to an approximately 8-foot thickness. Otherwise the two cross 
sections indicate that the natural silty clay deposit which makes up the 
landfill liner beneath the Barrel Area has a thickness generally greater than 
10 feet. 

Ground surface contours were extracted from the surface topography contour 
maps (Figures 3 - 5 ) and plotted on the cross-sections to show the changes in 
ground surface elevation between 1969 and 1973. Cross-section A-A shows 
that, at least until 1973, there was no significant filling activity south of 
the section line. Section B-B does show the construction of the 
horseshoe-shaped berm between 1969 and 1971. (Aerial stereo pairs are not 
available for plotting surface topography between 1973 and 1975). 

3.4 Sampling Results for the New Monitoring Wells 

Three sampling events were conducted at GEI-6 and each of the new monitoring 
wells (G-60, G-18S, and G-18D). Water levels were also measured. The samples 
were analyzed by GC/MS for: priority pollutant volatile organic compounds, 
priority pollutant acid extractable organic compounds, priority pollutant 
base/neutral extractable compounds, and priority pollutant pesticides and 
PCBs. In addition, each sample was submitted for analysis of metals and 
groundwater conventionals. The DM-OL and DM-IH Forms which tabulate the 
detection limits and sampling results for all tested parameters are Included 
in Appendix C. 

Water level results (Table 2) indicate that there was a vertically upward 
gradient at the GEI-6 nest during the November 11, 1987 sampling event. Water 
levels results at well nest G-18 indicate that the gradient was vertically 
downward for the October 28, 1987 and November 11, 1987 sampling events. The 
horizontal gradients can not be calculated from this limited data, but it is 



TABLE 2. Groundwater Elevations in the Vicinity of the Barrel Area, 

I Bottom I 12-Nov 20-Feb 20-May 20-Aug 16-Oct 28-Oct 11-Nov 
Well I I Elevation | 1986 1987 1987 1987 1987 1987 1987 

+ — + -

GEI-4 

GEI-5 

GEI-6S 

G-60 

G-ias 

G-18D 

N Average S.O. 

383.2 

383.4 

382.8 

366.6 

380 

365 

400.02 398.90 399.02 398.52 

400.05 399.22 399.22 398.76 

400.00 399.34 399.30 398.88 397.50 - 397.67 

* * * * - 398.09 397.93 

* * * * - 398.08 397.75 

* * * * - 398.01 397.34 

4 

4 

4 

2 

2 

2 

399.12 

399.31 

399.38 

398.01 

397.92 

397.68 

0.55 

0.47 

0.40 

0.08 

0.16 

0.33 

NOTE: 

Water levels obtained from DM-IH and DM-OL Forms (Appendix C) 
- Water level not measured 
* Sampling date prior to well completion 
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not unreasonable to assume that it is consistent with the previously 
determined values of 0.0003 to 0.00055. Table 2 also shows water levels for 
the previous year at existing monitoring wells in the area (GEI-4, GEI-5, and 
GEI-6). The levels at GEI-6 indicate that water levels beneath New Milam in 
November 1987 may have been more than two feet lower than the levels in 
November 1986. 

Di-n-octyl phthalate (a base/neutral extractable organic compound) was 
detected at 55.2 parts per billion (ppb) at monitoring well G-18S in the 
October 29, 1987 sampling event. Otherwise, there were no priority pollutant 
base/neutrals, acids, pesticides, or PCBs detected in any of the three 
replicate groundwater samples from the monitoring wells downgradient of the 
Barrel Area. The results of priority pollutant volatile organic analysis and 
groundwater conventionals analysis do indicate that there is an Impact on the 
groundwater downgradient of the Barrel Area. Table 3 tabulates each VOC 
occurrence at each monitoring well during the three sampling events. The 
table shows that six VOCs have been consistently detected at one or more of 
the downgradient monitoring wells. The specific concentrations of the six 
VOC detected for each sampling date at each well are sunmarized in Table 4, 
along with VOC results for the previous year's quarterly sampling at GEI-6. 

At each monitoring well nest downgradient from the Barrel Area, the highest 
VOC concentrations have been detected in the well screened near the top of 
the aquifer (GEI-6S and G-18S). The VOC concentrations range from "not 
detected" to several hundred parts per billion. The deeper well at each 
location shows a similar suite of VOC, but at concentrations less than 
20 ppb. 

r 

The results of metals analysis and groundwater conventionals analysis were 
evaluated and found to yield no additional information regarding the extent 
and magnitude of the Barrel Area impact. Therefore, detailed discussion of 
those analyses have not been included in this assessment report. The 
sampling and analytical results are are tabulated in the DM-IH and DM-OL 
Forms in Appendix C. 
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Table 3. Occurrence Matrix of VOC for 3 twice monthly sampling 
events adjacent to Barrel Area. 

VOLATILE PRIORITY POLLUTANTS 
Monitoring Wells 

G-6S G-6D G-18S G-180 

Acrolein 
Acrylonitrile 
Benzene 
Bi s(Chioromethyl)ether 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chiorodi bromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Dichlorobromomethane 
Di chlorodi fluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloropropane 
Cis-l,3-Dichloropropylene 
Ethvlbenzene 
Methyl Bromide 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Tri chloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl Chloride 
Trans-l,3-Dichloropropylene 

1 

3 3 3 2 

3 1 

1 

3 

NUMBER OF TIMES TESTED 

Sampling Dates: October 16, 28, 1987 
November 11, 12, 1987 

12 



TABLE 4. Results of VOC analysis in Barrel Area. 

Well § 
_ . — • * — J 

GEI-6S 

G-6D 

G-18S 

G-180 

VOC 
ug/L 

Benzene 
1,1-Dichloroethane 
1,1-Oichloroethylene 
Methylene Chloride 
1,2-Trans-Dichloroethylene 
Vinyl Chloride 

Benzene 
1,1-Dichloroethane 
1,1-Dichloroethylene 
Methylene Chloride 
1,2-Trans-D1chloroethylene 
Vinyl Chloride 

Benzene 
1,1-Dichloroethane 
1,1-Dichloroethylene 
Methylene Chloride 
1,2-Trans-Di chloroethylene 
Vinyl Chloride 

Benzene 
1,1-Dichloroethane 
1,1-Dichloroethylene 
Methylene Chloride 
1,2-Trans-Di chloroethylene 
Vinyl Chloride 

12-Nov 
1986 

201 
94.6 
15.1 
20.4 
207 
161 
_ 
-
-
-
-
-

• 
-
-
-
-
-

. 
-
-
-

'• -

20-Feb 
1987 

81.6 
121 
17.8 
7.16 
527 
120 
. 
-
-
-
-
-

_ 
-
-
-
-
-

. 
-
-
-
-

20-May 
1987 

86.1 
141 
39 

5.94 
746 
232 
_ 
-
-
-
-
-

. 
-
-
-
-
-

. 
-
-
-
-

20-Aug 
1987 

63.5 
150 

37.1 
2.85 
736 
152 
-
-
-
-
-
-

-
-
-
-
-
-

. 
-
-
-
-

16-Oct 
1987 

17.6 
93.4 
13.6 
3.8 
193 
107 

NA 
14.6 
NA 

3.53 
6.19 
NA 
NA 

18.6 
NA 
NA 

78.7 
94.2 

NA 
4.81 
NA 
NA 

19.8 
NA 

28-Oct 
1987 

18.5 
113 

19.6 
11.1 
218 
107 

NA 
15.8 
NA 
NA 

6.57 
NA 

NA 
22.8 
NA 
NA 
139 
219 

NA 
NA 
NA 
NA 

13.6 
NA 

11-Nov N 
1987 

13.8 
100 

20.5 
NA 
166 

67.7 

NA 
13.7 
NA 

4.28 
8.35 
NA 

NA 
40.2 
4.78 
2.8 
237 
117 

NA 
5.05 
NA 

4.59 
17.6 
NA 

7 
7 
7 
7 
7 
7 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

Average 
ug/1 

68.9 
116.1 
23.2 
NA 

399.0 
135.2 

NA 
14.7 
NA 
NA 
7.0 
NA 

NA 
27.2 
NA 
NA 

151.6 
143.4 

NA 
NA 
NA 
NA 

17.0 
NA 

S.D. 

61.1 
20.8 
9.6 
NA 

244.0 
48.8 

NA 
0.9 
NA 
NA 
0.9 
NA 

NA 
9.4 
NA 
NA 

65.2 
54.3 

NA 
NA 
NA 
NA 
2.6 
NA 

NOTES: 

VOC selection based on Table 3 
Results obtained from DM-IH and DM-OL Forms (Appendi 

>mpletion 
NA 

No samples collected prior to well compi 
VOC not detected 
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4.0 IMPACT ASSESSMENT 

4.1 Definition of the Problem 

The best estimate of the extent of disposal activity in the Barrel Area is 
shown on Figure 2; it was derived by reviewing IEPA records and analyzing 
aerial photographs which spanned the landfilling activities at the Milam 
Landfills. 

The lEPA records indicate that several hundred barrels, perhaps even a 
thousand, were disposed of in the barrel area between the beginning of 1973 
and the end of 1974. The wastes disposed of were varied in nature, possibly 
containing solvents, metals, oils, and paints. It is possible all wastes are 
not contained within barrels. 

Evaluation of photographs taken at the site by lEPA personnel and review of 
the aerial photographs and derivative topographic maps, showed no evidence 
that the natural clay liner was reduced by excavation within the Barrel Area. 
It appears that the original barrel storage, and subsequent barrel and waste 
burial occurred on top of the natural ground surface between elevation 403 
and 405 feet. 

4.2 Summary of the Hydrogeologic Setting 

Waste disposal in the Barrel Area was conducted at approximately the natural 
ground surface. A silty-clay layer existed between the ground surface and 
the top of the underlying aquifer during the dumping activities; it acts as a 
natural clay liner beneath the site, having a thickness which is generally 
greater than 10 feet. Groundwater flow in the aquifer is to the west-
southwest at a rate estimated between 20 and 100 feet per year. Without 
accounting for attenuation, a groundwater impact could have migrated from 300 
to 1,500 feet horizontally downgradient from the source in the past 15 years. 
Vertical gradients indicate that the impact would be contained in the upper 
30 to 50 feet of the aquifer, but that there could be significant vertical 
mixing within that upper zone. Leachate levels in wells constructed in the 
refuse above the Barrel Area indicate that there are liquid levels with the 
potential of causing leachate leakage through the clay liner. 
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4.3 Synthesis of Problem and Hydrogeologic Setting 

The results of the recent sampling show that the groundwater VOC 
concentrations are lower for the three replicate sampling events than they 
were during the previous quarterly sampling events at GEI-6. The specific 
VOCs detected and their concentrations are quite similar at both shallow 
wells. In addition, there is an order of magnitude decrease in general 
concentrations between the shallow and deep wells at both locations in the 
replicate sampling results. 

Although the VOC concentrations appear to be somewhat low when compared to 
results at GEI-6 during the previous year, the concentrations do not fall 
significantly outside the range of concentrations which have been detected 
since sampling began at GEI-6. It is possible that the lower concentrations 
were caused by the drilling for the new wells or they be related to the 
groundwater levels which appear to be lower than earlier in the year. 

The data suggests that the results of the monitoring at GEI-6S and G-18S are 
characteristic of slow leakage from the Barrel Area and high attenuation as 
the leachate passes through the clay liner. The order of magnitude decrease 
in VOC concentrations at the deeper wells (G-6D and G-18D) is evidence of 
attenuation and dilution, although the effects of dilution are limited by the 
relatively low groundwater flow rate beneath the Barrel Area. 

In summary, both the specific parameters and the concentrations of those 
parameters which constitute the impact upon the groundwater, are typical of 
generic landfill leakage. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Evaluation of Possible Remedial Measures 

The appropriate remedial measures for the Barrel Area will be those which 
address a low level but relatively long-term impact. The range of possible 
remedial measures to mitigate groundwater impact can be classified into two 
basic groups: source control, and groundwater control (EPA, 1985; EPA, 1987). 
Source control techniques can be further subdivided into removal techniques 
and barrier techniques. Groundwater controls can be subdivided into 
perimeter containment, hydrodynamic controls, and withdrawal and treatment 
techniques. 

5.1.1 Source Control 

5.1.1.1 Removal. The general concept of source removal as it would be 
applied to the Milam site would be to remove existing liquid waste/1eachate 
by pumping from several wells drilled to penetrate the landfill to the depth 
of the barrel area. 

Removal of the leachate from the Barrel Area would have two benefits: first, 
the volume of the source material would be reduced, and second, the leachate 
levels within the landfill would be lowered, thereby reducing the driving 
force which is causing leachate leakage from the barrel area. 

5.1.1.2 Barriers. Barriers would be designed to prevent or control 
groundwater flow into or through the waste material. 

The landfill cap, already in place at New Milam acts as a barrier to the 
infiltration of precipitation, and therefore the formation of additional 
leachate. It is apparent from the sampling results, that the existing 
natural clay liner beneath the Barrel Area is limiting leachate leakage 
volume and significantly attenuating the leachate before it moves into the 
aquifer. Attempting to place barriers below the barrel area would not be 
constructable because the attempts would probably interfere with performance 
of the existing liner. 

5.1.2 Groundwater Control 

5.1.2.1 Perimeter Containment. The concept of perimeter containment is to 
place a low permeability structure around the impacted groundwater to limit 
further migration. General practice would be to use a slurry wall, a grout 
curtain, a vibrating beam wall, or sheet piling. These techniques would not 
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be practical at the Milam site where the zone of potential impact Is located 
in the upper third of an aquifer which extends to a depth of greater than 100 
feet. An effective perimeter system would require a low permeability bottom 
layer into which the wall or curtain could be keyed. Such a low permeability 
layer does not exist beneath the Barrel Area at an appropriate depth. 

5.1.2.2 Hydrodynamic Controls. In hydrodynamic control systems, withdrawal 
wells and/or injection wells are used to alter the natural groundwater flow 
patterns such as to isolate the impacted groundwater zone from the rest of 
the aquifer. 

A major disadvantage of hydrodynamic control systems is that they require 
continued active operation with continued energy input. Hydrodynamic 
controls do not treat the impacted groundwater or otherwise mitigate the 
impact, they only stop its movement. To be practical for a given situation, 
remedial measures which require energy input should also actively reduce the 
impact so that system shut down will be possible at some future date. 

5.1.2.3 Withdrawal and Treatment of Groundwater. The purpose of pump and 
treat systems is to remove the impacted groundwater. Pump and treat systems 
were evaluated for the CRARP and found to be impractical for the character of 
impact and the hydrogeologic setting at Milam. The same factors are valid 
for impact below the Barrel Area. For the following reasons, development and 
operational costs for a pump and treat system would be very high and 
environmental benefit would be minimal: 

0 The high permeability of the aquifer would require a large 
number of wells pumping at high rates to affect the natural 
gradient, and therefore withdraw impacted groundwater. 

0 The levels of impact are relatively low in the groundwater 
beneath the site. The pumping rates and volumes required 
to remove the impacted water would further dilute the 
impact by drawing in non-impacted water from deeper and 
laterally. 

0 Treatment methods are generally not capable of totally 
eliminating an impact but rather, they are designed to 
reduce impact levels to some acceptable level. Sampling 
results have shown that existing concentrations of TDS, 
chloride, and sulfate at the downgradient landfill boundary 
are already close to the Illinois general water quality 
standards. Previous sampling results indicate that 
inorganic and organic impacts are significantly attenuated 
with depth and distance down gradient at this site. 
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5.2 Recommendations for Remediation 

The most practical and effective remediation for the impact of the Barrel 
Area will be a combination of the source control methods discussed in Section 
5.1.1 above. The final slopes and final cover of the section of New Milam 
Sanitary landfill which has been constructed above the Barrel Area will act 
to limit infiltration of precipitation, thereby limiting the formation of new 
leachate. 

To remove the source of Impact and reduce the head levels which drive 
leakage, leachate should be extracted from two areas of the Barrel Area: 
(1) in the long pond area (approximate coordinates 72,500E, 23,BOON) and 
(2) inside the horseshoe berm area (approximate coordinates 
72,250E, 24,300N). 

An extraction well has already been constructed in the long pond area and is 
listed as LE-11 in the Leachate Removal Plan for Old Milam Sanitary Landfill, 
New Milam Sanitary Landfill, and Old Cahokia Creek (LRP). An additional well 
should be constructed within the horseshoe berm area. The well should 
penetrate to approximately 405 feet, the elevation of the top of natural clay 
liner. Drilling conditions may be difficult because barrel carcasses could 
impede or halt drilling progress above the target depth; several drilling 
re-starts could be necessary. The well should be constructed of 4-inch ID 
schedule 80 PVC. The screen length should be selected to extend the full 
saturated depth of the borehole. Typicals, showing well details, piping, and 
connections to discharge are provided in Appendix D. 

Leachate extraction is currently bjeing conducted it both at Old Milam 
Sanitary Landfill and other locations in New Milam. Consequently the 
collection system has already been established, and the treatment has been 
permitted. It will be necessary to analyze leachate from each new well 
location for waste characterization to determine if the facility which is 
accepting the current leachate pumpage can also accept the leachate from the 
Barrel Area. 

Because of the slow groundwater seepage rate beneath Milam Landfill, it is 
unlikely that there will be an immediate change apparent in monitoring well 
sampling results. Sampling should be continued, at the wells at location G-6 
and G-18. The results will be useful in assessing the effectiveness of this 
remedial plan. 
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1. BASE MAP PIIEPAPEO FOn UASTE MANAGEMENT INC. tr 
SUPOCX COUP., CHESTERFIELD, MO. OAIE Of PHOIO-
GRAPMt APRIL 20, 1969. COHTOWR INTERVAL FIVE FEET. 

2. MONITORING UCLIS INSTALLED 8r JOHN MATHES AND 
ASSOCIATES. LOCATIONS ARE APPROSIHAIt. 

J. LEACHATE HEAOUELLS INSTAllEO »1 JOHN HATHES AND 
ASSOCIATES AND KELLET'S WELL BOillNC, INC.. 
LOCATIONS ARE APPROIIMAIE. 

TEST lORINCS PERFORMED >r lArNE-UESTERN IH 1973. 
ALL LOCATIONS ARE APPROIIMATE. 

REFER TO INDIVIDUAL SOIL >ORING LOGS FOR 
DRILLING DAIES. 
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lASE HAP PREPARED fOR WASTE MANACEHENT IRC. »» 
SURDEI CORP., CHESTERFIELD, HO. DATE OF PHOTO­
GRAPHY MARCH 30, 1971. CONTOW JHTIRVAL FIVE FEET. 

NORITOIIIK K U S tmTAllED ir M m NATHCS AND 
ASSOCIATIS. IWATIOK A W APTROXIHATI. 

LEACHATE HEAOWEllS INSTALLED •« JOHN IwrHES AND 
ASSOCIATES AND KELLET'S WELL iORING, INC.. 
LOCATIONS ARE APPROIIHATE. 

TEST BORINGS PERFORMED »r LAVNE-WtSTERN IN 1973. 
ALL LOCATIONS ARE APPROIIMATE. 

REFER TO INDIVIDUAL SOU BORING LOGS FOX 
DRILLING DAIES. 

LUSTING SPOT ELEVATION 

(XISIING GROUND CONTOUR 

EDGE OF WATER 

•ARREL AREA BOUHDARV 
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BASE NAP PREPARED FOR WASTE HWAGEHENT INC. Br 
5URDE« CORP., CHESTERFIELD, MO. OAIE OF PHOTO­
GRAPH* NA* 4, 1973. CONTOUR INTERVAL FIVE FEET. 

MONITORING WELLS INSTALLED B> JOHN HATHES ANO 
ASSOCIATES. LOCATIONS ARE APPROIIHATE. 

LEACHATE HEADWCLLS INSTALLED Br JOIIN MATHES AND 
ASSOCIATES ANO KELLET'S WELL BORING, INC.. 
LOCATIONS ARE APPROXIMATE. 

TEST BORINGS PERFORMtD B* lATNE-WCSTERN IN 1973. 
ALL LOCATIONS ARE APPROXIMATE. 

REFER TO INDIVIDUAL SOU BONING IOCS FOR 
DRILLING DATES. 
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VAT!0N 

I— OLD CAHOKIA CREEK 

GEI-5 

I— GROUND SURFACE 1969-1973 

LONG POND 

TOP OF SAND AQUIFER-

SECTION A - A ' 
HOfilZONrAL SCALE: r - l O C 
VERTICAL SCALE: 1"-- 10' 

- - , B-19 

A 

y 

- , 440 

430 

420 

410 

400 

390 

360 

370 

-J 350 

BARREL AREA 

NEW MILAM 

OLD MILAM 

north 

CROSS SECTION LOCATION MAP 
SCALE: r -1000" 

1 . THE STRATUM LINES ARC BASED ON INTERPOLATION BETWEM BORINGS 
ANO MAV NOT REPRESENT ACTUAL SUBSURFACE CONOITIIMS. 

2 . FOR THE PURPOSE OF ILLUSTRATING SUBSOIL CONOITIOK W THE 
CROSS SECTIONS, SOME OF THE BORING LOGS HAVE BEEI SIMPLIFIED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT 
INDIVIDUAL BORINGS, REFER TO SOIL BORING LOGS, APPENDIX I OF 
TEXT. 

) . FOR COMPLETE MONITORING WELL INSTALLATION DETAILS, REFER TO 
APPENDIX B OF TEXT. 

4 . CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

5. HORIZONTAL OISIAHCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING LOCATION. 

6 . EXISTING GROUND SURFACE WAS TAKEN FROM FIGURES ) 4 MO Si 
FURNISHED >T SURDEX CORP., DATED APRIL 2 0 , 1969 IMCN ><• 
1971 , MAV 4 , 1973. 

7. ELEVATIONS ARE SHOW IN U.S.G.S. DATUM. 

8 . EACH MONITORING WELL IS INSTALLED IN SEPARATE BORCHOIE. 

LEGEND: 

• 
u 
m 
m 
m 
• 
m 
m 
-
-

FILL/RE 

SILTV C 

HIGHLY 

SILT (Ml 

SILTV S, 

SAND (SI 

SAND ANI 

CLAVET : 

—BE N T O N I 

— WELL SCI 



GROUND SURFACE 1969. 1971 AND 1973- GROUNO SURFACE 1969-
AND 1973 

GEI-6S / " 
G-6D "' 

TOP OF SAND AQUIFER—' 

I 
'' 

y ^-

- GROUND SURFACE 1971 

G-lflD-
G-18S 

1 
GROUND SURFACE 1969 MID 1973 

GROUND SURFACE 1971 B-IO 

SECTION B-B' 
HORIZONTAL SCALE: 1"')00' 
VERTICAL SCALE: l"= 10' tJQIE 

I. REFER TO FIGURE S FOR CROSS SE 
NOTES, LEGEND ANO MONITORING W 
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^ ll l inoib l:Iin*ironin(2ntal Prolcc l ion Agency • 2200 Churchill Roaci, Springfield. IL 62706 

217/732-6760 

June 25, 1987 

Mr. Richard Molenhouse 
Waste Management of I l l i n o i s 
P. 0. Box 563 
7300 West College Drive 
Palos Heights. I l l i n o i s 60463 

Dear Mr, Molenhouse: 

V/aste Management Inc. (WMI) submitted c l a r i f y i n g comments and modif icat ions 
to the CRARP subsequent to the Agency's February 4, 1987 review l e t t e r . 
The fo l lowing comments were draf ted during a review of tha t proposal 
by the I l l i n o i s Attorney General's O f f i ce , I l l i n o i s Environmental Protect ion 
Agency and the county o f St. C l a i r : 

1) The areas of Old Milam not receiv ing addi t ional f i l l w i l l be regraded 
to ensure a compacted two-foot so i l cover ex is ts which i s capable of 
support ing an addi t ional 36" o f cover as shown in A l te rna t i ve A, drawing 
number C600180-B15 of the CRARP. However the bar r ie r layer w i l l consist 
of tv/o (2) feet of compacted c lay in l i e u of the proposed one (1) foot 
l aye rs . 

2) The fol lowing requirements should be imposed fo r the new waste c e l l 
on top of Old Milam: 

A) The area w i l l be st r ipped of a l l vegetat ion and regraded to 
ensure a tv/o foot compacted clay layer ex is ts before fu r ther 
development.' 

B) WMI must commit to a base e levat ion fo r the waste c e l l p r i o r 
tc develcp.'nent. 

C) The l a te ra l boundaries of the new ce l l w i l l be l im i ted to 
the proposed contours of 440 feet MSL and 430 f t . MSL fo r 
the SE por t ion as depicted in drawing C600180-B11. 

0) The v e r t i c a l l i m i t s w i l l be con t ro l led by a 6 i slope d i r e c t l y 
o f f the three (3) foot perimeter dike in the area north of 
the 2300N g r i d l i n e and an B% slope south of that l i n e . The 
proposed 5:1 slope o f f the three (3) foot perimeter dike shal l 
be e l iminated. 



E) The liner for the waste cell should consist o f one foot of 
clay compacted to an Agency approved density with a synthetic 
liner in addition to the regrading procedures in A above. 

F) The leachate collection system should include lateral drainage 
pipes extending from the perimeter collection system. A sufficient 
number of sumps should be included for adequate leachate 
removal. A schedule for leachate removal should be included 
in a facility leachate management plan. 

G) The cap for the new cell will be 60 inches thick as illustrated 
in Alternative A, drawing C600180-B15, except the barrier 
layer should consist of two (2) feet of compacted clay. 

3) A leachate management plan should be developed for the entire facility. 
The plan should address leachate removal in Old Milam, New Milam, the 
new waste cell and the leachate seeps along the creek. The plan should 
include a schedule for regular leachate withdrawal and inspections. 
Maximum leachate accumulation levels should be established. 

4) Additional assessment of the groundwater at the old barrel area should 
be as follows. 

A) Two wells, one deep and one shallow should be installed at 
coordinates 24000N and 72000E. The wells should be constructed 
in the same manner and of the same materials as the GEI series 
wells with five (5) foot screens. The top of the screens 
should be at approximately 385 feet MSL and 370 feet MSL. 

B) An additional deep well should be installed at the location 
of GEI 6 with the same criteria as the deep well required 
above in (A). 

C) After three twice a month sampling events, WMI will submit 
an assessment of groundwater in the old barrel area and include 
remediation and/or containment of any contamination detected-

5) A shallow well will be installed at approximately 388 feet MSL at 
GEI17. The well will be constructed in the same manner and of the same 
materials as the GEI series wells. The well should have a 5 foot screen. 

6) The leachate wells should be fully screened and fully penetrate the 
fill. Although a more simplistic approach than the WMI proposal, fully 
screened wells will allow drainage of any perched leachate within the 
fill. The leachate level in the wells should be maintained at the designated 
level and pumped down on a regular schedule. This approach alleviates 
the expense and time required of the proposed leachate study. 

7) The final agreement should contain a schedule based on the development 
of the approved plans to ensure remediation progresses with or ahead 
of the landfill development. 



8) The Agency will allow WMI to move Old Cahokia Creek. 

9) A sufficient number of gas vents will be installed on Old and New 
Milam. 

10) The Old Milara project will require siting and handled under a state 
permit. 

11) Area IIB permit application with indefinite time waiver will be 
reviewed by the Illinois Environmental Protection Agency. Issuance of 
the permit will be based on: 

A) Environmental acceptability 
B) Concurrence by the Illinois Attorney General's Office 
C) Resolution of need from the St. Clair County Board. 

. 12. New Milam will be filled to the final contours illustrated on drawing 
C600180B-11 of the CRARP. 

13) Agreement on the final technical documentation must be reached by 
all parties prior to this remediation plan being instituted as part of 
the Consent Decree. 

If WMI is willing to accept these conditions, we will consider modification 
of the Consent Decree to allow continued operation of the Milam facility 
for a determinate period of time. The Illinois Attorney General may 
agree to a month extension of the Consent Decree in order to reach final 
agreement on the unresolved technical issues. 

Respectfully, 

William C. Child, Manager 
Division of Land Pollution Control 

WCC:mg/28 

cc : Div is ion F i le 
Permits 
Harry Chappel 
Attorney General's Of f ice 
Paul Jag ie l lo 
Ken Mensing 
Glenn 0'Brier 



fcS^4 I l l i n o i s E n v i r o n m e n t a l P r o t e c l i o n A g e n c y 2200 Churchill Road, Springfield, IL G2706 

MEMORANDUM 

DATE: August 13; 1987 

TO: Rober t V, M u e l l e r ; A s s i s t a n t A t t o r n e y General 

FROM: WIlHam C; C h i l d , Manager , DLPC, lEPA 

SUBJECT: Milara L a n d f i l l 

The Agency has rev iewed t h e m a t e r i a l s u b m i t t e d by P h i l i p L : Comella; 
Env i ronmen ta l Counsel f o r Waste Management I n c l , d a t e d J u l y 2 8 , 1 9 8 7 , and t h e 
h t o d l f l c a t l o n s t o t h e Comprehensive Remedial Ac t ion and Removal P lan ; d a t e d 
Augus t 9 ; 1987 : The Agency f e e l s t h a t a l o n g w i t h t h e 60 day t ime e x t e n s i o n t o 
t h e c o n s e n t d e c r e e ; t h e f o l l o w i n g reqMlrements s h o u l d be I n c l u d e d : 

1 ) Waste Management I n c : s h a l l s u b m i t t o t h e Agency p l a n s and s p e c i f i c a t i o n s 
f o r p l a n n e d expans ions a t Old Milam L a n d f i l l and New Milam L a n d f i l l w i t h i n 
30 deys o f t h i s c o n s e n t d e c r e e amendment: This s u b r a l t t i l must a d d r e s s , a t 
a minimum, t h e r e g r a d i n g and c a p a t Old Milam L a n d f i l l , expans ion of Old 
Milam and New Milam L a n d f i l l s , f i n a l c o v e r r a n d f i n a l c o n t o u r s a t Old Milam 
and New Milam L a n d f i l l s , and t h e l e a c h a t e o p l l e c t l o n system f o r t h e new . 
c e l l on t o p o f Old Milam L a n d f i l l . 

2) Waste Management Inc: shall s t a r t si t ing procedures for the proposed 
expansions at Old Milam and New Milam Landfills within 30 d^ys of this 
consent decree amendment: 

3) Waste Management Inc: shall submit to the Agency plans and drawings for 
closure of Old Milara Landfill and New Milam Landfill for conditions that 
will exis t if siting for expansion i s not approved (to Include minimum 
slope; minimum cover, cover contours, e t c : ) . This shall be submitted to 
the Agency within 30 d ^ s of th i s consent decree amendment: 

4] Waste Management Inc: shall within twenty (20) daô s of this consent decree 
amendment Install a t least 5 leachate removal wells a t both Old Milam 
Landfill and New Milam Landfill (total of a t leas t 10 wells) and begin 
Ini t ia t ion of a leachate removal program for Old Milara Landfill and New 
Milara Landfill to effect an inward gradient for Old Milara Landfill and New 
Milam Landfill: Any leachate removed shall not be reintroduced into the 
s i t e , but will be disposed of off-s i te a t an'TCgency permitted fac i l i ty . 
Within 45 days of this consent decree amendment; Waste Management Inc. 
shall submit to the Agency As-Built drawings of the wells, submit pumping 
and leachate level records; compare leachate levels to the surrounding 
groundwater elevation, and a final plan for leachate removal a t Old Milam 
Landfill, New Milam and Old Cahokia Creek: 
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5) Waste Management Inc: shall within 30 days of this consent decree 
amendment submit to the Agency a description in detail of a gas venting 
system for Old Milam Landfill and New Milam Landfill that, in particular, 
addresses; (a) The definition of "vegetative stress"; (b) How and who will 
determine when vegetative stress exists? (c) What criteria will be used 
to determine what extent of vegetative stress will result in what extent 
of a gas venting system? (d) What other indicators of gas migration 
besides vegetative stress will be evaluated when determining the need for 
a gas venting system? (e) Alternatives to simply venting collected gas 
shall be described. Investigated, and compared based on technological 
feasibility and economic reasonableness: 

6) Within 45 d^s of amending the Consent Decree, Waste Management Inc. shall 
Install three (3) groundwater monitoring wells for the additional 
assessment of the groundwater at the Old Barrel area. The wells shall be 
constructed with five (5) foot screens and installed in the same manner 
and of the same materials as the GEI series wells. The locations of the 
wells shall be as follows: 

A) One (1) deep well shall be installed at the location of the current 
well GEI-6 with the top of the screen at approximately 370 feet mean 
sea level (MSL): 

B) Two (2) wells; one deep and one sliallow shall be Installed at 
coordinates 24,000 N and 72,000 E as taken from drawing C600180-B11, 
CRARP dated November 1986. The top of the screens shall be located 
at approximately 385 feet MSL and 370 feet MSL respectively. 

In the event that Cahokia Creek has been rerouted, the wells in (B) above may 
be moved along the 24,000 N grid line no more than 50 feet from the designated 
location: 

The wells shall be developed and sampled within 14 dŝ ys of installation for 
the Priority Pollutants List Including the pesticides, radionuclides and 
PCBs: The latter parameters (pesticides, radionuclides; and PCBs) will be 
dropped if not detected after two consecutive sampling events. 

The boring logs; as built diagrams and first sample results shall be submitted 
to the Agency within 60 days of the initial sampling: 

WC:GTRJd/3286g/85-86 

cc: Lawrence W: Eastep 
Harry Chappel 
Southern Region 
Division File 

Linda Kissinger 
Paul Jagiello 

Charles Zeal 
Ken Liss 
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BORING LOGS AND MONITORING WELLS SPECIFICATIONS 



^ 

f 
C l i e n t Waste Management, Inc. 

P r o j e c t Instanation of Monitor Wells 

_Boring No. GEi-e 
S h e e t 1 of 

L o c a t i o n Milam Sanitary Landfin. East St. iQulS, n i lno ls F i l e NO. 7034 

D r i l l i n g C o n t r a c t o r John Mathes t Associates, Inc. 

I n s p e c t o r MAP Date S t a r t e d 03/oi/85 
S u r f a c e Elev.Aio.o ft. (Msn D a t e C o m p l e t e d 03/Q?/BS 

SAMPLE 

NO. REC. 

S-l 

S-2 

10" 

21' 

BLOWS 

/12" 
DEPTH 
(FT.) 

2.5 

7.5 

10 

SOIL 
TYPE 

( f i l l ) 

\ 
\ 

\ 

CH 

SOIL DESCRIPTION 

CLAY (observed). 

Garbage from approximately 3.5 ft. (observed). 

Mixture of clay and garbage, with strong odor. 

Kediun gray, stiff, CLAY, with tan to orange/brown staining, and 
Mith occasional shells; strong odor. 

S A M P L E R T Y P E : * W - 3-3/4" I.P.. S' split spoon. B O R I N G M E T H O D ; 12" O.D. HSA to 18'; 
T - standard split spoon. 7" 0.0. HSA thereafter. 

GeoEngineering. Inc. 



P r o j e c t Ins ta l la t ion of Monitor Wells 
. F i l e No.. 7034 

^Boring No._ 
" s h e e t 2 ~ of 

GEI-6 

SAMPLE 
NO. 

S-3 

S-4 

S-4A 

S-5 

REC. 

60" 

36" 

7-

BLOWS 
/12'« 

DEPTH 
(FT.) 

pushed 

•10 

12.5 

pushed 

20 

S O I L 
T Y P E 

CH 

V 

SP 

S O I L D E S C R I P T I O N 

As above, with occasional short root channels; with shiny appear­
ance; blackish stains between 12' and 14'; strong odor through­
out sample. 

Medium gray, CLAY, with occasional shells; with frequent short, 
filament-like roots and occasional weathered chunks of wood; 
lesser odor • scarcely detectable toward bottom of sample. 

(S-4A is Jar sample from near bottom of sampler.) 

Medium gray, loose, fine SANO, trace Silt. 

22.5 

GeoEngineering, Jnc. 



P r o j e c t Installation of Monitor Wells 
F i l e N o . 7034 

_Boring No. GEI-6 
S h e e t 3 o f 3 

SAMPLE 
NO. REC. 

S-6 11" 

BLOWS 
/ 1 2 " 

DEPTH 
( F T . ) 

17 

22.5 

25 

27.5 

30 

32.5 

SOIL 
TYPE 

SP 

35 

SOIL DESCJRIPTION 

Medium gray, medium dense, fine SAND, trace medium Sand, trace 
Silt. 

Boring terminated at 28 ft. Well screened 22.2-27.2 ft. 

GeoEngineering, Inc. 


